Pseudomonas natriegens was first isolated from salt-marsh mud, and its morphology and physiology were described by Payne (1958 Payne ( , 1960 and by McRorie, Williams, and Payne (1959) . Its specific epithet was proposed by Payne, Eagon, and Williams (1961) . It was observed from these studies that this bacterium had the interesting property of producing sufficient acid in carbohydrate broth under aerobic conditions to give a positive methyl red test. These acids were identified as acetic, lactic, and pyruvic acids. CO2 was produced under aerobic conditions but not under anaerobic conditions.
More recently, carbohydrate catabolic pathways utilized by P. natriegens were studied enzymatically and by radio-respirometric methods (Eagon and Wang, 1962) . It was shown that 92% of glucose actually catabolized by growing cells was dissimilated via an aerobic EmbdenMeyerhof pathway, whereas 8 % was dissimilated via the hexose monophosphate pathway. The Entner-Doudoroff pathway, which was not detected in glucose-grown cells, was induced in gluconate-grown cells. Subsequent work (Eagon, 1962b) suggested that the rate of the hexose monophosphate pathway of P. natriegens was rate-limited by the supply of nicotinamide adenine dinucleotide phosphate (NADP). This observation was extended to include other microorganisms as well (Eagon, 1963) .
There has been some controversy regarding the proper generic designation of this microorganism. We determined that it should be placed in the genus Pseudomonas on the basis of its cellular and colonial morphology, especially its polar flagellation, and on its lack of susceptibility to 2,4 -diamino -6,7-diisopropyl pteridine. These findings indicated that the bacterium most probably should be included in the genus Pseudomonas rather than Vibrio.
Due to the facts that this microorganism does not utilize the Entner-Doudoroff pathway of glucose dissimilation and that acidic products result from carbohydrate catabolism, it has been suggested that it might belong instead to the genus Aeromonas. This latter genus, however, is distinguished by the production of H2, C02, and 2, 3-butanediol when carbohydrates are fermented (Bergey's Mlanual). Thus, the experiments described in this communication were undertaken to provide a physiological basis for the differentiation of P. natriegens from species of Aeromonas. Similarly, results of these experiments further characterize P. natriegens per se.
MATERIALS AND METHODS
Growth of organism. A "fermentation train" described by Pelezar, Hansen, and Konetzka (1955) was used for those experiments where indicated. The system was gassed by a continuous flow of air for the aerobic experiments and by helium for the anaerobic experiments. The temperature of incubation was 30 C. The basal salts solution was prepared as described by Payne et al. (1961) , and the nutrient broth medium contained 1.5% sea salt (W. H. Curtin & Co., Atlanta, Ga.).
The end point of these experiments occurred when acidic end products formed during growth of the organisms lowered the pH to 4.5-4.8. Further EAGON AND CHO fermentation was inhibited and CO2 ceased to be liberated, as evidenced by the failure of Ascarite in the C02 absorption bulbs to show further gains in weight. This low pH, moreover, was demonstrated to be lethal to the organisms, as evidenced by failure to grow when transferred to fresh media. The times of incubation were 8 hr for the aerobic experiments with the enriched medium and 16 and 24 hr, respectively, for the aerobic and anaerobic experiments with the glucose-basal salts medium. Trial and error experiments indicated that 10 hr were required for completion of the anaerobic experiments with the enriched medium. The shaken cultures were incubated for times corresponding to aerobic fermentation train experiments.
Chemical assay methods. Glucose was estimated by the arsenomolybdate method of Nelson (1944) . Pyruvic acid and a-ketoglutaric acid were assayed according to the procedure of Friedemann and Haugen (1943) . Lactic acid was determined by the method of Barker and Summerson (1941) . Acetic acid was collected by steam distillation and titrated against standard base. CO2 was determined gravimetrically by absorption with Ascarite. Acetoin, 2,3-butanediol, diacetyl, and ethyl alcohol were determined by the methods described by Neish (1952) . Table 1 indicates that CO2 was not produced when glucose was catabolized anaerobically in an enriched medium. These results are consistent with those of Payne et al. (1961) . On the other hand, CO2 was produced during aerobic catabolism of glucose in both an enriched medium and a medium containing glucose as the sole source of carbon and energy, whereas CO2 was produced anaerobically only in the latter medium. Acetoin, 2,3-butanediol, diacetyl, and ethyl alcohol were not detected. Trace amounts of a-ketoglutaric acid, however, were formed aerobically but not anaerobically. These findings, then, exclude Aeromonas from consideration as the proper genus for this organism.
RESULTS AND DISCUSSION
The media showed a tendency to foam during the fermentation train experiments, thus making complete aeration doubtful. To obtain authentic aerobic cultures, P. natriegens was cultivated on a rotary shaker. Assays of the cultures indicated that the end products differed in amount but not in kind when compared to aerobic fermentation train cultures (Table 1) . Table 1 further indicates that production of pyruvic acid was high under aerobic conditions and low under anaerobic conditions, whereas the reverse was true for lactic acid. This suggests that pyruvate served as an anaerobic hydrogen acceptor. On the other hand, pyruvate formation from lactate by the lactic dehydrogenases of P. natriegens has been demonstrated not to be linked to nicotinamide adenine dinucleotide (Walker and Eagon, 1964) . Experimental evidence has indicated, furthermore, that reduced nicotinamide adenine nucleotides do not serve as electron (Eagon, unpublished data) .
Finally, the per cent recovery of carbon (Table  1) is consistent with previous studies with C'4-labeled glucose in which it was found that approximately 72% of the substrate glucose was engaged in catabolic activities (Eagon and Wang, 1962) . Furthermore, since a major portion of the glucose served as a source of cellular carbon, recovery of carbon was less than 100%, and an oxidation/reduction (O/R) balance of unity was realized in only the anaerobic nutrient broth experiments. Whether this O/R imbalance is due wholly to the formation of reduced cellular components or whether an undetected reduced product is present as well can not be discerned from these experimental data.
Whereas CO2 production was observed in those experiments where cultures in the fermentation train were gassed by a continuous flow of air or helium, gas production can not be detected when P. natriegens is cultivated in Durham or Smith fermentation tubes (Payne et al., 1961; Eagon, unpublished data) . This may mean that in a closed, stationary system the CO2 enters into metabolic carboxylation reactions, and, therefore, it is not released into the environment.
Whereas we can not fully explain the accumulation of these acidic end products at this time, certain speculations may be advanced. P. natriegens has been reported to have the shortest generation time reported to date (Eagon, 1962a) , indicating a high rate of metabolism. Thus, glucose may be catabolized rapidly to the oxidation level of pyruvic acid. Since the isocitrate dehydrogenase of P. natriegens is a NADPlinked enzyme, the rate of the tricarboxylic acid cycle may be limited by the NADP supply similar to that reported for the hexose monophosphate pathway (Eagon, 1963 
